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INTRODUCTIOV

The ability to use measurement tools and concepts is a

basic necessity of adult life. The change to .the metric
system now taking’ place in the United.States gives the ~
Adult Basic Education student an opportunity to catch up
to and even exceed ‘the present measurement skills of the
average adult. . . )

" Basically, ABE instructors are-concerned with providing
curriculum materials which.have immediate application.
ABE students®are motivated by learning tasks which improve
the quality of their lives now, whetlier on the job or at |
home. A chance to learn skllls which their. neighbors may
not have can contrlbute to self improvement and self -con-
fldence.
The, content of the LEVEL IT STUDENT WORKBOOK is occupa-
tlonally oriented. Fhere are references to measurement
tasks used within some thirty-one different occupatlons
to.which students can relate. . .
Pragmatlc needs and goals have brought these adult
They can emerge from the
unit onwnetrics with measurement skills they can take
home and immediately put to_use. .

The Adult Performance Level (APL) material here shows

some of the everyday skills needed by LEVEL II ABE,

students:* After the students have finished this unit

they should be able to use the metric system in' these
suggested ways.

¢ 3

N

-

*Norvell W. Northcutt. ADULT .FUNCTIONAL COMPETENCY: 3 SUMMARY.
Austin, Texas: Adult Performance Level Project sStaff, Division of
Extension, The University of Texas at Austin. January, 1273.
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. A Occupational ' . .
Consumer’ *Knowledge ., Community Government
N Economics _ {(In¢luding Homémaking) Health Resonrces and Law
Increase reading vocabulary to include: 1. Be able o Pe able to read | 1. Look for price
* length metre m read dosage t mperature | per litre of
width centimetre o x cm on a medicine| ¢ recasts in gasolipe
height ‘¢ litre - 1 bottle. newspaper and .posted at gas _
scale degree Celsius  °C J on televisicn. stations.
mass-weight gram g 2. Read a Cel- 2. Read highway
measure - kilogram - kg sius thermo- . ' signs.
. millilitre ml meter.
» ‘ L4 . . e i: e *
Be able to write the metric symbols . Be able to | Aserst community|able ‘td read labels

‘m, c¢cm, kg, g, 1, ml, and °C. rccord .own body |consumer organi-|to sce 1f they con-

- measurements in |zations. form to packaging-

] ’ metrics. ' laws.
Ask for proper In service jobs, Say and under- * | Understard Explain to others
L P . ~ S e N -

quantities and know and understand stand readinys weather fore- ho metric system
sizes needed in| metric terms, , . of clinical casts and . will affect gl)v-"
merchandise. s | thermdmeters,- - | temperature . ernment and laws.
R , ¢ scales, and predictions.

. N SR height measures. : i .
Be aware of’ 1. Use millilitre Relate °C to | ‘Keep daily and

- - - P I3 M .

~ number of spoons and litre - choice of monthly rain- ,

. servings in cups- in food clothing to ) fall records v
commercial s preparation. - wearer. in centimetres. ’
metric con- 2. Know correct . ) . |
tainer sizes: .utensil size for - ° . .. ' ’

quantity -repared. . L ¢ - ° ¢
| when purchaf,i#g, Know Jeneral tempera- Interpret | Use weather . ‘
know large and ture-—-—lcgw, nLedium'i Llinical thermo- reports, dis-
_ A small equipment | high~-for cooking. meter readings , tances in km, - -
. sizes ahd size, . for person's and speed lim-
~|  of space to be . . . temperature and its to help .
dgccupied by - take appropriate | plan activ- s
. . . N
them. ) action. ’ 1tres§.‘.
Agk for correct Teach a neighbor tc Give the doctor Help others Give accurate
‘sizes in talk= use a metre stick, a child's tem- learn the estimates of
, ing to, store a metric,ruler, and perature over basics of the | metri¢ measurns,
‘1 clerks. a metric tape : the phone. metric system. | to law enforce- -
~ % measure. ment officials.
\ .
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LEVEL II

~~

_m___DESlGNmAND_uS E_THE

STUBDENT WORKBOOK =~ - -

o . N
A

, » These materials are designed for ABE students who are functlonlng at oy

<-7. ,Grade levels 4, 5, or 6. . '
The STUDENT WORKBCOK is organized ihto six sections: Linear, Area,

.. Mass, Capacity, and Temperature. Each of these Sections., 1ntroduces
appropriate concepts, measurement words, and measuremsnt devices. ,
After a brief introduction to each section, students are sent to a’ »
resource table which you, the instructor, havg organized. At this
resource table studen® perform hands-on activities that are described
throughout the STUDENT WORKBOOK in the sections headed Metric Actlv-
1t1es .

As studcnts complete the metric act1v1t1es, they will acquire a feel-
ing for the size of a metric umnit. When they have internalized the .
concept ' (that is, when they are thinking metTic), they go back to the
STUDENT WORKBOOK for some eﬁamples of where people use these measure-:
ments *at work and at home. These-short vignettes not only give stu-

‘ dents some idea of the practical uses of metric.measurgments but can . -

act 'as an impetus for® further discussions of other occupati-ons and

.- . 'situations where these metric units are used.

The ab111ty to handle number concehts varies w1de1y—among ABE stu-
dents. Therefore, it seemed prudent to plan the LEVEL IT STUDENT
WORKBOOK for grade 4.5 reading and mathematical levels. Instructors
. are_encouraged to adapt the mater1als upward if they, feel it is appro-
: pr1ate for their students.

v -

>

: The STUDENT WORKBOOK beglns by usrng a problem Solving approach fo in- |
r. ‘troducing metric measurement. ~Most people® have had measurement. prob- .
lems--clothlng that does not fit when we get it home; furniture that
is too wide to be moved through doorwaysJ and obJects that are._too PR

"big for thefr intended space. These experiences are often uncof-
fortable and frustrating. ‘'Yet, almost everyone has had them and by
plannlng ahead and measurlng, many of these situations can be av01ded

/
‘The role of the teacher is extrerely important. Reading metric inior-
<umatlon will not provide LEVEL II ABE students with the measurement
skills they need to know. It is essential that the instructor encour-
"age students to become actively involved in the Metric Activities
. sections. The$e are laboratory activities which involve the student
“in learning in a personal way. They encourage a positive attitude
. toward discovery and inquiry, and they reduce fears and concerns about
the metric system. In addition, these hands-on activities can- easily
be expanded as needed. You need to collect ‘'the materials for each
segment and set.up a resource table with measurement equipment before
, the students begin. ;.

. [P
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Stidents need to get. their hands dn measurément tools._ As a - resilt :
0f worKing with the Metric Activities oh the metre- and the centimetre, <
..~the squatre metre, the gram and the kilogram, the. litre and the mil-
- limetre, and the Celsius thermometer, your students wjll become famil-
~ iar with the quantities they represent and will establish their own
personal sets of physical references. Thus, the.sgtudents may associate
" the width of a fingernail with a centimetre and the mass of a brick,

a football, or an iron with a kilogran. - B
" Experiences with metrication in other countries such as Australia, - s )
England; and Canada show.that students learn better when metric units o S

are compared to familiar objects. Students should learr to "think
metric." It is difficult and confusing to- learn the new system by

. constantly referring to the.Customary system now in use. Even though
we will be using Customary and.metric measurements side by side for
quite a while, students should learn them as separate measurement lan-
guages, not by translating from one to thé other. * . -

.
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, ‘the s;udgnx_xgldrdepqnstrate che, listed skills for each of the five measurement groups, usxng the terms
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Page numbers refer to pages, in the STUDENT WCRKBOOK.

.

rd

o
v

FEEEN
SKILLS

.- MEASUREMENT GROUPS

\ -

v

Linear

(pp. 4—%2)

" (pp. 23-29)

Area Mass

- ..
{(pp. 30-39)

Capacity

~ (pp. 40-53)

Temperature *

Y
(pp. 54-59) ,

N v

equivalent in
ansther of these
units

]
.

> A

1. Recognize and use the millimetre (mm) squq;eiy gram (g) litre (1) degree Celsius (°C)

unit and its symbol ° .. centimetre °
’ centipetre .(cm) (cm?) kilogram (kg) millilitre (ml) -
2. State or show a phys- I S . -
ical rr~ference for | metre (m) square_ .. " .
metre (i) _ s
kilometre (km) o e /
[N . v a
. . !
3. Read correctly ) metre stick, : . a kilogram measuzemghts Celsius thermometer,
. metric tape / scale, gram on litre cups Celsius clirnical
* s - measure, and scale and millilitre |thermometer
L . metric rdlers : i s'poons N
\ .

4. Calculate or deter- height, width, the ared the mass of éQpacxty of the temperature of
mine (includes or length of of a given objects containers the air, a liduid,

, selecting and using ' ‘objects space L e |ox_aperson . -
“any appropriate . . a . .
measuring in- ., S . '

* struments) * J 7 . \\_\ :

5.' Estimate. within 25% ‘ )
of the dctual- ’ I
measure .- . . . L

6. Convert a metric K gram---- -~ - - | litre 7 ) - s
quant ity in one of - . : . ’ . e
these units to 113 . - kilogram millilitre

"11 TIA9T

e ——"

N\
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,Thé/first sectipn 1is, about lindar measuremept. Linear measure, refers .
to,the length, depth, wid%@, or"height of an.,object. 3tudents are -
asked tb estimate and measure the length, width, depth, or héighf of . ¢
various objects. - L - L P 7 S ISPV

. o

o

’
“

-The base unit of linéaf measure in the SF,orsmetric system, is thé

, metre. (SI is an abbreviation for Systéme Interrational d'Unitds, or
International System of Units.) ‘The basic-toql for measuring metres

/" +is the mefpg stick. The symbol m.is used to denote mictre or metrss.

:Notice that no period is placed after the m ‘unless if is at*thedend

of a sentence. - ' -, T I -

iy
v ¥ -t | .

t —

e ff‘xgu'piace one end of a metre stick on the Tloor aﬂhfhold
. the stick- against your leg, you will find that the other end
.'of the metre stick is near .your waist. You may want to take

o a metre stick and work Metric Activities,l and 2. Thebe two
S —— learning activities are designed to give you and. your stu-
e .+ dents a-feeling for the length of a megre®and a’metre stick.

- L f o ' . ' [;

Becausg 'a metre is, too long to measure many things, it has been; .

divided into 'smaller uhits. ,All of these units have-the word metre .
~in ‘them. A different prefix is used to differentiate betwecen thesc )
‘subunits. THe tlireg most commonly used subunits all have prefixes

that en@sin the letter i. _Se¢ the list on<the bottom_of the next page.

The first subunit is a decimetre. It is one tenth of a-metre. The -
‘rectangle here is one decimetre long. Thérc*are 10 decimetr&s, in one -

metre. The decimetre-is a” . s .
unit ‘that is séldom uséd; S j s
but 'you, the instructor, - v ) s ,

. should be aware of’this — — ' N NP
unit so that you will . o ‘- 1dm .- .

. *have a better understand- ‘ . . .

~, ing of the metric system. 5 . - e o

Th'e symbol™~for decimetre . .o, ‘ .
iS'dm. . ' - * ' - o . “: . ~.

. \—— . ’ - s, y . ’ .
If a decimetTe is divided into 10 equal subunits, .each of these sub- n

— units is called a centimetre. There are 1Q centimetres in a decimette

* ‘or 100 centimetres In a . metre. At the right is a rectangle that*js oné€

centimetre long. . Remember that since ) . v C e

. thére arg¢ 100 centimectres in ole metre, ° . ) ‘e
each centimetre is one hundredth of a  °" (lem| .- L v .
(metre. Most centimetre rulers are 20 or .
30 céntimetres long.{ The symbol cm is .
used for centimetre. -

.~

-
« .
o . . .
Al
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;'11metres In a metre. At the right are two small

mulllmetreé . . o0 . g t/__\\1m5' . -

~There =re times when it is not convenidnt to’refer to.large linear

Unit §yh591 . Value in Metres Read as

*kilometre ° Xm 1'000 metres one thousand metres

ectometre” chm -, 100 metres$ * ane hundred metres

dekametre dam 10 metres ten metres .
*metre fbase unit) ° m . 1 metre one metre

‘decimetre v ‘dm "+ 0.1 metre osie tenth of a metre
*centimétre . cm 0.01 metre ‘one hundredth of a metre'
*millimetre. « Smm 0-.001 metre one thousandth of a metre
‘. . . ‘ - // . . . . &
*Units..commonly used. .. s .

* Measure.the width-of a paper clip and a penny. A pape1 clip
is about one céntimetre wide and a penny is about two cen-
timetres wide. You may want to work through Metric Act1v1ty

. to get &-better understandlng of the 1ength of a centimetre.

’
)

If a centimetre is divided:into 10 equal parts,” each part is called a °
millimetre. There dre 10 millimetres in a centimetre and 1 000 m1;

rectangles. The distance between these
rectangles is one millimetre., The . .
symbol mm is used to represent

° Many students are used to millimetres because they smoke Y
. . cigarettes that ave 100 mm or 120 mm ‘long. Note that a
- -7 100 mm cigarette is also 10 cm, Qr 1 dm, 1ong A dime is °
. about one m11i1metre thick.

\

measures in metres. When this happens larger units are_used. The
names of .these larger units.all,have a prefix plus the’ word "metre.
For the-larger units the pref1xes do not &nd in the letter i.
The first of these larger units. is 10 metres long It is called
dekametre and ‘the symbol dam is used. Ten dekametres is a hectometre *
(hmi There are 100 metres in one hectometre. Ten hectometres is a
kllometrﬁ (km). There are 1 000 metres in one k1lomefre Dekametres .
hectdmetres are not used in the LEVEl TII materlals In fact, they
w1rI’§é1dom be .used. Kilometres are used to des1guate ‘distances such. _
as the distance hetween two cities. Many si1gns on the interstate high-
ways now g1ve.fhe dlctance tg major cities in kilemetres. Speed and
velod1ty ‘are giver in‘kilometres. .per hour (xm/h)

1

The tab]e below shows the relat10nsh1p between the base unit (metre)
and the, otheg linear units. . . .

N
e

L] - ©
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> / ’ 0
~; The¢ secgnd’section discusses area. Area refers to the number of units
- .itd takes- to cover a surface completely. An SI unit of area is the
sqfiare metre. The symbol for a square metre is m2. sNotice that the

sy bol 1s h2 and not sq. m. <

" * Take fqur metre sticks and place them on the floor in the
- shape of a sduare. If you do this carefully, the area in-
, side thls square is a square metre. You might want to N?Ik
Mctrlc Altivities 18 and 19. These two activities are °
designed to give you and your students a fee11ng for the
~ area of a square\metre
v ‘
{hr*e are smallei and larger units ‘than a square metre. In_ fact, any
-of-the lin®ar units-can be.used for deriving a unit for area. Tor - N L
g example, qhe instrdctional material in the STUDENT. WORKBQOK uscs
squaré centimetres .(cm2). to explain area to the students. You may
- . also use square m1111metres (mmﬁ) Not1ce .that there are 100 mm? in
* one cm?3. R ‘ W

\\

N » - g v . -\-‘ - a . .

:Largen units can,also be used For exémple a square ds kametre Tﬂamz)

is 100 m? Anbthér name that is often used for a.dam? 1s are and the ‘
‘. 'symbol; Yor are is a. 'An even larger unit fs the square hectometre 3

‘(hm2 ). This is 107000 m2. A more common namé¢ for the hi* is the - ...

hectare -and the syifpol ha is used for hectare. Land measure is- often e
tetaresm The only Targer unit of area that wilil be»used is - the B
squaxe kilometre (kmz) Thls will be used primarily for very large .

Iandfareés. B

‘Mass L At T St

- A N N )
-

r ?

-

The third section’ is about measuring welght or mass. ' The mass of an N
ob;ect refers to a measure of the amount of matter contalned in the .
‘object. This amount always remains constant sd long as something is,
pf ‘fidt- added _to or 'subtracted from the object. Weight ig the term that
most people use when they mean mass. Weight, however{ is affected by
gravity whibe mass is not. Thus, the welght of-an ohject on.the moon -
1s one sixth its weight on earth. - The mass 5f that same dbject is the
4ysame whether the object is*on the moon or on-the earth. -The word mass
1s»uaed in the LEVEL II" materlals. .

-

o
-
Ly
2

The ?I base unlt of mass is the kilogram and ,the symbol kg is used to e
xde51gnate kilogram or kilograms. A Ellogram scale is used- to measure
* kilograms+ Kilogram scales come in many shapes and sizes. A bath-
‘room scale and a scale in a doctor s office are two different types

"% of kilogram scales. - . : .

{

— T T e e e e g
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ss on g kilogram scale, Measurc the mass of

other Meavy objectd such as a sack of potatoes, a bag of
. sugay, and a pet. Work through Metric Activities 21, 22,
and A3. Guess the mass*of a friend and various objects

)T _you measure them. Keep trying until you are ablé to
make falrly accurate guesses. ° :

e

A kilogram is a rather heavy unit. Because of this it is often nec-
essary to use subunits for expressing the mass of light objects. The
most common subunit is the gram, There are one thousand grams in one .
kilogram. Thus,” each gram represents one thousandth of a kilogram. -
The symbol g is used to représeng grams. The units dekagram and '
hectogram are very seldom used. ‘There are 10 hectograms in one kilo- .
gram and 100udekagrqms(in one kilogram. ™

. Pick up a raisin. Feel how light it is! It weighs about
. one gram. Pick up a nickel. A-.nickel weighs about 5 .g. _
F You may want to work through Metric Activities -24 and 25 -

to develop a better understanding of the mass of one gram.

A unit larger than a kilogram that is often us>d .s the metric ton which -
'is 1 000 kilograms. The metric ton is used .for shipping-corn, wheat, and
other large quantities. The symbol t is.used to represent the metric:ton
This unit is spelled. tonne, in other English sp.aking countriecs; however,
in the United States 'metric ton" is preferred., . - T

Capacity - - .
The fourth section is about the measlUrement of capacity. Capacity .
refers to the amount of space enclosed by an-object or container. The , .
term capacity often is uSed to refer to either volume or capghity, - ¥
" Students are asked to estimate and.measure the. capacity of séteral con-

tainers and to use measures of capacity in prepdTing Yecipes. &

The basic unit®of capacity is the litre. .A cubé or box that is one '
decimetre long, one decimetre wide,_ana one decimetre high bas a. ' -
capacity of one cubic decimetre, of ‘one litre. The. symbol for.-a cubic
decimecre is dm3. The symbol for litre is 1. Notife that this symbol
1s not thesnumeral one but a smdlls or lower case, letter "el."
Because there can be some confu5ion when the last digit of a .number is ’
one, it is very important-.that a space be left between a numeral and ' °
‘the symbol for litre. If there is any possibility of confusion, use

.the whole word "litre." :

«

Q

’

* The litre will be a very common household unit. - Milk, motor
oil, .gasdline, bleach, and soda popaxe a few of the products
that will be purchased in litres. You might want to do Metric
Activities 28 and 29. These two learning activities are

g

designed-to_give students a feeling for a litre. - R

( . i .
‘ : . o .
» t A * e ’ .
N x
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*The cubic decimetre, or litre, is often too large a unit for many .uses.
" When this happens, the smaller unit that is used is the millilitre. -
There are one thousand millilitres in one litre. The symbol for _ X
millilitre is ml. Millilitre is another name for cubic centimetre.

A box that is one centimetre long, one centimetre wide, and one centi-
~ .metre high is a cubic centimetre« .The symbol for cubic centimetre is
3 .

. « There are 1 000 cubic centimetres in one cubic decimetre. -~
* A teaspoon holds five millilitres. Metric Acitivity 31" gives
people experience with millilitre spoons that will be used -

in cooking. Metric Activity 34 is designed to give experience

using millilitre spoons and litre measuring cups. You might
want to try thése recipes at home so that you are sure that
© you understand all-of the steps. - .o

.

" Units-smaller or larger than a litr;\hre often needed. When this is
.the case, these new units have names with the word litre preceded by
a prefix. The following table shows the relationship between the base

unit (litre).and the other units of .capacity. < LT
. + Unit Symbol  Numerical Meaning" Read \as \;\
"kilolitre k1 1000 litres "ond thousand litres , .
hectolitre . hl . 100 litres,. one hundred litreés... »
dekalitre . dal . 10 litres ten litres o s
*1itre%(ba3q unit) 1 o1 litre one litre L
decilitre '~ . ¢ dl T 0.1 litre one tenth of a litre
centilitre’ cl 0.01 litre . one hundredth of a litre
*millilitre ° ml 0.001 litre "~ .one thousandth.of a litre
© o ¢ - > ‘ -
*Units commonly used. o « . ‘ - '

. -~ &

Temperature .ot

\ Cs s . ’
o s
The last section is about measurig .temperatures. Students are asked
'to estimate how hot or cold something is. . - :
- . - \

> a
.

The unit\gg;t people will use for measuring “temperatures is degree

. Celsius. e tools for medsuring temperatures are Celsius thermometers.
The symbol for degree Celsius is °C. Usually no space is left between
the.numeral and the symbol. Thus, 53 degrees Celsius’often is written-

.. 53°C arid not 53 °C. Celsius and*C are both capitalized since they are
/in honor of Anders Celsius, the Swedish, astronomer who developed the

. Celsius scale. The terpn degree centigrade has been replaced by degree

Celsius. c . ) R
o g R

o

’ .‘-' * If-you place a-Celsius cthermometer in ice water the reading
“should* be 0°C; if you place it 'in boiling water the’ reading
should be 100°C. Normal body temperature is 37°C., A com-

e rortable room-temperature is 21°C. Metric Activities. 36, 37,
¢ ¥ and- 38 give you a better feeclimg for Celsius—températuress

You may want to.do these three activities before this material
is studied in class. - )
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METRIC NOTATION A

When writing measures in metric notation there are a few rules that

should—be followed. To express a measure such as 15 metres you write

15 m. Notice that there is a space between the numeral 15 and the

symbol m. Remember that no period is placed after the symbol unless
it+is at the ehd of a sentence.

When writing quant1t1es of capacity in métri¢ notation you must be -
very- careful. A quantlty such as' 27 1litre's should be written as 27 1,
Note that a space is left between the numeral 27 and the, symbol. 1.

This is important since a lower case el looks like a numeral one, Some

“early metric guides used.a script el, £, but this is dlscouraged since-

most typewrltels do net have a scr1pt el- key. When there is a p0551b11~

ity of confu51on, the wor& litre .should be written<out.

‘Numbers that are one thousand and larger use a space 1nstead of a comma -

--to_seperate groups of three digits. Thus, a quantity such as 25,683,927

centimetres should be written 25 683 297 cm Héwever, when there Qre
four digits the space does not have to be used.. Thus, 3957 and 3 957
are- both correct. v - . =

-
: > . ° .

) N
When refenrlng to quant1t1es less than one unit in Length a zero (0)

"is placed’ to the. left of the decimal point. Thus, “0.25 cm should be used

not .25 cm. }‘Thrs is not necessary when there is a combination of whole |

units and partial units. For example 2.35, dm is correct 02.35 is not. ™

Anothervrule 'is that two different units are never mlxéd It is not
correct!to write 6 m-and-7 cm. _Instead, this should be expressed -:
ent1re1y in metres, entirely in cent1metres- or ent1re1y in Some other
linear unit. Slnce there are 100 cm in 1 m, there aré 600 cm in 6 m,
hence thls length of 6 m and 7 cm could be expressed %s 607 cm. 1If you

" want to- éxpress this in metres rather than in cent1metres, you must

remember that 1 cm is the same as 0.01 m (1 cent1metre is the same as
one hundredth of a metre). so, 7 cm is 0.07 m .and 6/ m and 7 cm would
be written 6.07 m. . Coe N

-

I
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INSTRUCTOR'S “GUIDE

length of a metre or metre stick. Give-each
“student enough time to fllly understand the
.concept of metric 1engthi

{ T

. . L. 1 - <. - fa ey

*"METRE ROOM: : 5

o \'-

B 'Kziivify 4.

Agaln in this’ act1v1ty students are gettlng
experience in the use of metre sticks. Encour-‘
. age them to write their answers and to :use
+  correct metric notatlon They may.want to «
___write a result as 5% This is acceptable.
" -+In fact, you might want “to encourage them to
use some rough measures such -as_this. ,Do
not expect them to be precise. :
Activity S. <, STEPPING METRES e - .5
This can be fun. Encburage students to make
- the marKs as far apart as possible, i.e., if
,Lthere -is room, they can put the marks 20, 30,
or - 40 metres apart. Ask thep to ‘try to make
’._a11 their steps the same le gth
.,'Act1v1ty 6. METRES AROUND THE ROOM 5
Encourage the students to guess the height,
width, or length cf each of the objects and
to Write their guesses on a sheet of paper.
Answers sSuch as "almost two metres," ''less
— .~than fh;ee metres,' '"two and a half metres,"
etc. aresacceptable .

"\

a l"\". - .
. ~COMMENTS AND MATERIALS NEEDED -
S ' : c ’ \\’ Student o
: Workbook Materials
Comment t L Page . Needed
LINEAR™ - - _ _
o S - :
- Activity 1. ' A METRE HI@H : 4
. - A ¢ t ; -
~Actiﬁi§y 2. A METRE LONG 4 /
'“Afﬁ{vity's.‘x A METRE WIDE S IR 4
.In these hree“Metrlc Ac£1v1t1es “students USE Metrc st¥ck for
" metre Sticks and should get a-feeling for the each udent.

(1f po%sdhle,j
.us¢ uynmark .d )
metre sticss.)

[a

Metre stick for .
each student. -
(If possible,
use un rked -
metre sticks.) -

Metre stick.
"Masking tape or’
chalk. .

© Metre stick~f%r:,'

‘each student.

s

A~

O
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© U/Adtivity. 8.

't“Enéqgfagé'théfs
. of each of t

L3

- ! ;‘1 \\\\»\\ . \ '\ o --
\ . ‘ . '] . . \\\\\ \- v ;
LEVEL ITv ) e
: ; ) Student L
. ‘ .. : Workbook Materials
) / Comment ~ Pagé Needed
Activity 7.  CENTIMETRES ~ 9 ' -

This activity introduces the.students #o the
centimetre by means of hands-on activities.
In this Metric Activity students will USE the
ruler to help them get an internal feeling
about .the length of a centimetre and how to
use the ruler. Give each student enough

time to fully understand the concept of the
centimetre. . . '

GUESS AND MEASURE™ ~ ,f.

i

!

’

Students to guess the measures;
hese objects.. Ask them to-write

their gpésse;“oﬁTEWSheethf paper. Ask. them

to-write the actual measuTes on ‘a diFfevent

. sheet. of paper and then compare the guess
with the actual measure.
# ure the length,
7 bOO‘k:
. - ‘than the ones listed‘hgge”

-width, and.thickness of ‘the
You may want to include objects other ..

- ”

Activity 8.  METRIC TAPE MEASURE.
A o .
. This activity helps students to relate ‘
further the metre, to their body measurements.
It introduces a néw measuring tool--the metric
tape measure. Befdre .you begin this activity.

._you might want to have students compare the

Iength of their tape measure with the length
of 4 metre- stick.” Note that many metric tape
measures aré 150 cm, or 1.5 m, long.

k3
L .

‘Activity, 10.-,BODY MEASUREMENTS

Here again the students get a chance to rclate
the metre to body measurements. As they work
through this Metric Ag¢tivity, students should

be encourageds to compare their body measuiements
‘fropm Metric Activity 9 to -the measurements of
the, chree, ""models" in this activity.

-

o e ey,

Students could meas--

10

1

10

e ({. e . e
-_Metr:éyrulcr,fo

~~Chalkboard

Metric ruler fo
each -student. _

each %?udent:n
A . 4
Péncil. .

seraser.
Coffee pot.

Book. .
A

)

Metric tape .
measure for
each students

"Figdre it in-
Metrics? wall:-

“chart; T

e

<

Metri¢ tape .
, measure. for. . -
each~§£pdent._

v
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-
-

s . ‘. 1Y
7 ‘ R . - " Student ) )
~ e S Workbook Materials ‘
\\%\\k\\ Comment v - Page .+ Needed \

Activit& 11. HEASURING MILLIMETRES . 14

This is to help student\\1°a;n to read a Metric ruler,
metric ruldr in millimetres. You. mlght want L . for each

to duplicate Some drawings or line \egments ' student.

for 'the students to .méasure in millimetres.__ :
- - The-students_can. checkstheSe measurements \‘\\\k\

against your:answers ¢f the measures of—~ - T _—
~— other- students in the class. Give the stu- " ' R

/dents as many experiences as are needed for . . T

them ‘to _develop mastery. o, . . \\\\\\\;
Y T : - N -:’.‘ . o - l
~ Act1V1ty 12 MIILIMETRES ;‘ . 15§ ' . 0]
~,:~'---—<' —— --;_i~* - At A - - -t - —— —— —— -
‘ Students w111 ‘develop a feelgng fo1 some . o Metr1c rulef
.~ evéryday .objects _that, measure about a v " for each.

. -miilimetre. This will help “them gain a -, - _ o student\

. bétter understanding '0f the size of a . * . ‘-7 77 "rPaper clip——— . _*

T pillimetre. , . ) " (#1 size). ‘

g ) ’ : Dime.

§ S o T = p p -

. Adtivity 13 ME" IN MILLIMETRES o . .t 15 o T

% o . , 13

' Once agaln encourage the students to guess Metric ruler

. befere they measure. .This also will help . for each
B 'them associate some parts of their bodies:, L _student.
‘Wlth some milllmetre méasureménts. T 7 ° T
_ Act1V1ty 14. MORE MILLIMETRES n 15
_.wsEncpuxage the students to first guess the . Paper. clip. -

' medsures of each of these objects, write - —— ~~—— —Butfon.— .
' their guesses on a sheet of paper) \end then - Needle.

>~ measure the object. Encourage them® to n ' " "Bolt.

~ keep guessing and measuring until they 7, Stapler.
become proficient. You may want to 1nc1ude1- . Pencil.

‘ obJects other than the ones listed here. ™ Book.
ot . St . .~ . Table.
R S . : ‘ R Desk. ,

o , "5 v . ‘ Lo ' ‘ ")
Activity 15. UP IN SMOKE ° “ 16 : o
This activity gives further practice with ) Metric ruler
measuring in millimetres. It provides an ) A number of
example of a metric product already in - e cigarcttes in
commOn use. . each of sevdéral

L. . ! lengths: 100 mm,
K | ) 120 mm, king 4'
e A : . _ size, regular.
R S | oy B (

‘ i L Y o Lot
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LEVEL 11

L4

6 et

v

Student
Workbook.

Page . _

/1

PN . <

Comment

MILLIMETRES AND CENTIMETRES

~

Activity ,16. 5
~In this Metric Activity students begin to
" convert from- millimetres to centimetres.
You may want to give the students some
.additioénal problems to convert. If these ’
.students are somewhat fam111ar with the.
customary system, you can point out how
much easier it is to change metres to
centlmetres than to change feet to ‘inches.

<

Act1v1ty 17

i

v
.

20

e e e

v

-

STEPPING KILOMETRES I
 This 1s more oﬁ‘an aftef‘school ﬁttiVItY“——4~—-—-
2= thanmanwan-class activity! *You.may want o ]
have the “Students get an idea of the Vom
length—of a k5}ometre by .asking each of ,© *& .
them to" takeli 000 sters back -and forth” , - -
7., in the hall \\Tf\you time them, they will
get dn idea of hOW\TDﬂg\lt takes to walk ':
:a kilometre. - / o
’ y'

. 7. vl
AREA . |

———

)
. ',_,,4

\Qv

32
L .
X, v 3
i

‘Activity 18. SQUARE METRES &

“AéiiGi%}“ibw LIVING, METRES oo '“fg

These two act1v1t1es W1ll help glve students °

- a feeling for the size of a square metre. . T
o If] possible, measure off some parts cf the'
——————room_that_are 2, 3, 4, etc.*m2. Have the ‘
students walk around “thése square metres ————— -
and look at them to develop a feeling.for
the size of a square metre. This should
. help them to acquire the ability to
estimate area 1n square metres. ° S

&

~

v

4

«-,\

Act1v1ty 20,

METRIC ROOM ‘ 25
Use~the néwly d%qulred ablllty to estimate
‘area in-square metres by having students
estimaté the areas of thé classroom finor |

° rand walls. After they have estimated these:
areas, they should measure them. Discuss
with thé students how the, information about"
pattern repeating, width of the wallpaper,
and height of thé wall is used to determine K
how much.wallpaper to buy. ‘

i :mCENTER FOR VOCATIONAL‘EI‘)UCATIQN
y N - . Il .
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Materials

Neeged _

Mefric ruler.
Paper clip. .-
Toothpick..

T
Metre stick
for. cach
student.

e

-
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This is a fun activity. Everyone will lse
"surpfised at how little they "weigh" in
‘kilograms. You may want to place the scale
in a corner of the room so that--students
can keep their metric mass a secret.

’

|
- . Student . . .
] ‘Workbook Materials
“ Comment Page ‘ Needed S
, o - x 0 ' :
JActivity 21. FIND YOUR MASS B 31 o . w
. :Q N % . 2 l

Metric bath-
room scale.

. m csgwrsnéF”og VOCATION
i LS . R
ERIC™~ " . .-

—to--develop
- “these.pieces.

-~ -ability ;to distinguish th

Activity 22. KIfOGRAMS & S N
- s Like some of. the'other Metric Activities, . *. . Several’ .
—Z-this. one is designed to help_tlfe "students one-kilogram.
.-get .a feeling for the mass-of a kilogram. ST mass pieces.¢. '
-+ The measurement unit' for this activity is . LSRR T e
- the-kilogram! _Student. will 1ift some- © -
kilogram pieces to. get an idea of their " »ie
‘. mass. @ - - . ~ . ' )
e S = " e - " ‘
cActiVity 23. WHAT'S ITS MASS? T 31 : .
" Again students are asked-to guess, record Loy . Kilogranm -
their guess and then use the.scales to ’  scale. .
find.the mass. "You may waut to add Apple. 2
¥ 7 s¢veral objects to the ones that- are ® Brick. - E

1isted. <0

¢ . . .
~ o ’ (2

o

GRAMS, GRAMS, GRAMS -

o

" Acthvity 24. -

This actluigy‘giVes students ‘an opportunity

RIS
Bex of rice:

35

Set of mass

feeling for the mass of a gram.

Most Studentswill find it difficult to

differentiate between the mass of" some of

. Trying to guess the ‘mass of
a piece while blindftvlded should, after

"scveral trials, improvesthe students'

mass of a

&

- piece:

i

EDUCATION.

r
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$ o ____pleces (1 g,
- 3'g, S
.20 g).
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T
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< ' Comment . -
" Activity Z5.  GUESS-AND FIND THE MASS -
"Now that students are beginning to feel
comfortable with the concept of gram,
have each student guess,the mass of the
s.- light objects that have been placed on the
" table. DO NOT measure their masses--
just .GUESS! After they have guessed
a mass, have each student medsure the.
mass of each object they estimated and

record the answer. It is excellent if

.students atﬁwﬂlihln_254m0£—the_COTTeCE“"*—“—*

measure )
oL Act1V1ty 26.
N Thls is prlmarlly’a-do at-home activity.

~ . .Ask, students to examine. varlous contalners
v 4~ to flnd the mass of theocontents Soup,

WHAT WE EAT = . = .

Student -

-Workbook

Page : 'L
36

Materials ’
- Nceded

Nickel.

Sugar .cube.
Pencil eraser.
Pencil.. )
Sunglasses. ..

Metric ruler.
. I —

e e

sugar, flour, rlce, and other products
: —havetheir metric masses printed on the
..~ label s You should point -cut that most
" . labels givé net weight, or the weight.of
» the contents and not weight of the-contents
and the package. Also, manufacturers use
the term weight, rather than mass, ‘on, "labels.
You may want to ask some students to brlng
4n examples ‘that they found. Empty. some of
_the containers and have students find the
mass- of the contents. Do they-get the same
. " figure that is on. the label? e

- . s
L - L
< .

Activity 27, THINK MASS

s <

Here is a good opportunlty for some class
discussion. What jobs K requiTe people to
find the mass of ObJeCIS7 What other
measuring tasks are used in these jobs?
Where will thes« studénts need to use the
skills from this course? '

-
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s

. ~ , Student - '
~ ‘ ) i . Workbook Materijals
) L Comments . . * o« Page .  Needed . . -~
CAPACITY ) - " g
™3 K4 - . ’*-—'" .
Activity 28. LQIi\?F LITRES 41 . :
PR 3 g - v T )
After the. students fill the1r containers, . ~ Containers that |
have them 1ift them. How many kllograms - hold a-litre--
. are they holding? Guess and check! ‘Do . one for cach
products that, come in litre containers . ~ student,e if g
. really hold a litre? "Is the shape of the possible.. .
container deceiving so that _some.of the-— ~— /& “Products that
products Iook like they have more' than / - come in litre
some of the others? , Measure and see S » containers.
: s - T o -~ Rice, sand, sugar,
- « = . s - , water, etc.- -
‘ . C s ‘ - Litre moasurlng
R . cup .
T he P o ML N “In, N . N ' . ¢
Activity 9% GUESS LITRES: .. =% 41 - S
. s " - T
_——SéaaenES—shov%d—be—acqu1r1ng a teellng § . Papenr or p]astic
for-a litre by now. See how well’ they i s coffee cup. )
can guess ‘the:capacity .of each of these Juice glass. -
containers. Encourage students who were , Soft drink *- .
,able to. guess within 259 ‘of. the correct . container: .
amount. _ . . . Casscrole dish.
: - Frying pan.” =
v - Sauce pan. S
N ' . ¢ T YT T7Litre meas- ‘
S o . : uring cup.T” T T
: . * Water or rice-< 7 -~
. , 3, enough to fill .
. ‘. - the largest~m~—3k~
©oes - % . of ‘the above i
. ; : containers—
. \ « >
—-Activity -30 — FILL -FTHE-BUCKET—— -~ -—- L A4 - R
This is fun. but“it can be messy. If ¢ Large pail or
you think students will have difficulty : . bucket.
seelng the water line after each litre Litre meas- O
is vadded, you'may want to put a few drops uring cup. T
of food yolorlng in the first couple of g Watcrproof _ R
litres. : " 'man ng,crayon -
; Food coloring. *
: ’ h

g

° -~
-
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. *LEVEL II -~

~

\
2.

A . . " Workbook” Materials
N ° Comment Page Needed
. . . ' \
Activity 31. -SPOONS 44 )
Let the students examine the spoons. How . Set of meas- |
can they tell the number of millilitres .- uring spoons-
each spoon holds? When would they use the . in 1 ml, 2 ml
spoons? Discuss.  How many different uses 5 ml, and#,,_w
~can they think of for millilitre spoong?- e ey 1 sizes.
‘ . Medicine ,——
ﬂ,*m\\\l . . prescription
. ' bottles.‘ i
. . , Funnels.
Activity 32. COFFEE BREAK . 45 .

Let the students make coffee.

.+ good opportunity for
"pd m111111tres.

AR

Thls la a
them to use litres

1
S g
|

Student’

. ot about™3

.° ~m111;11tres.

Ty

¢

A

act1v1ty by guessing
can. ~Some cans will

-,

‘any of these units.

iVILY“SS‘"“CAN ‘CAN— G

»

a You’éan have the students, begln th13 e

the size of éach
have metri’c units

———~r———printed.on_the label so you may want to
check .before class and’remove oF cover up

*You also may want to

/  cover up or remgve any units that are

! “given in the customary system (such as
pounds, ounces,.plnts, -quaTrts) so .that™
students do not compare the metric un1ts

—— et e

‘., with the customary.ones.
hew many servings does

serving is 200 ml,
each container hold7

If a typical

Sgudents can weigh

-- » the cans to gain more practice in using

grams and kilograms.

-

w

P

Large coffee-’
pot or per- :
", colator-- -
« should_hold-
cups.
Coffee~--120

-Cream or
cream sub-
stitute:

Coffee .cups.
Watef--2
litres:

Variety of
empty fruit”
and megetable
cans. . =

Litre meas- '
uring cup+—




* INSTRUCTOR'S GUIDE

. O Student  °
- - Workbook " Materials
Comment ) Page Needed

Activity 34. LET'S EAT! 45 .

~This 'js a tasty activity. Make sure, you Measuring and
bring enough food and any utensils that ' . c\klng
will® be needed, such .as forks, bowls, - utensils as
salad bowls, *m;x*ng spoons, and so forth. : 1nd%ﬁgted in
Wheraxgr the recipe  says, .or shows, ‘the régipes.
_—"Chop 40 -ml carrots" it “should be under- ) Enough ﬁfbeach
stood that the studefits are- to measure of the fooQd

. out the 40 ml of carrots after they are - items in the

chopped This lescon gives students a four recipé
chance to use millilitres, litrec,. and to scrve you.

grams. None of the recipes requirg ‘ class.
.cooking..

" TEMPERATURE. -~ - R
/. . - T, oo . i . -

. . A
“Activity 35. READING DEGREES . 54

ALY

:Set the demonstration thermometer at’a - . . Celsius
certain setting and ask the students the ‘ ! demonstration
 temperature indicated. Repeat this with . " thermometer
different temperatures as often as it \ S T _ )
takes for the students to feel comfortable ~ _ *. d :
reading the thermometer. Exp1a1n the T Co .
__significange.of,0°C, 37°C, 100°C. Make 7 oL

*su?e you use some below zero temperatures. i ‘ ~
'n— . -

* 0

- [
1)

Whether something is -hot or cold depends on
the circumstances. . 2°C would be a cold
" morning but it would be too warm for the’ .
freezer'compartmént of a refrigerator. -
40°C would be a very hot summer day, but
". it would be. too cold Lo cook something in
the oven. Establish your frame of reference : n
_ before-you decide whether a temperature is , . .
e hot or cold. What are good temperatures - a
for.cooking? . . . for going to the beach?
. + . for freezing ice cream? . . . or having .
-, a snowball fight? : LT )

2




:

-

*-all ckcept the very hot have the students

" around-the room. Is it warmer near the <

\of the vear? | »

‘acthyity 38. IN AND OUT ° » . - SRR T
} AN . ,

Student

RN . Y. Workbook’
. _ » ,/< Comment | ¥ Page - -
Activity 36.° TAKING TEMPERATURES - . = 54

Have several thérmometers that can be

dipped in the containers. Attempt to .. .
have the containers at different ’ R
temperatures. -Use insulated containers, e

- if possible, to help maiatain the,

temperatdre. Fill.one contaister with . A

* jce and some water; another with
.boiling water (you could use a coffee

pot to boil water); and so forth. For

first fecel the water with their fingers

and guess the temperature, then have - : -

them take the -temperature. Ask them to . i
read the temperature from the thermometer P
S npel Grm ,
and then wrltg_thexfepperature. :

N N I AN . . ~

-

Activity 37. -LAROUND AND ABOUT I 1
As the: students move around the room,

have shom try to fegl if -the temperature _
has gone up or down: Ask thém to guess . .

the temperature in eaeh of the places. )
céil@ng? Is 1t warmer or coqleﬂ%near the N
windows? D¢ they think their answers .
would pe the same during another season T

Again,\have the. students try.to .guess the - ' .
tempezature of each of the places-outside.
Is 4t really cooler in the shade? What-

differencesdoes it make if they are near thu-__ .
bailding?. kf it is - suhny_ day.taey can T~
éhperéture“in a closed car.

check the t

5
a

. Materials
. Noeded

4 or 5 Celsius
thermometers.
S or 6 con-
tai’:rs of
water at
‘various
temperatures.
Electric
coffec pot.
Ice cubes.

Y4 " I

’r«(:“ st
: .
- ! ‘ i
M
1
\ I3
Several.
Celsius

thermometers.

k]

Ee
Several .

Ce}sirs .
thermometers.

-
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oa

Actﬁgi;y.40.'
*_This will take some time. A clinical ¢ ,
" thermometer can' be difficult to read. - . ’
}Make syre.you-use the alcohol to sterilize
% the ‘thermometers after each use. .After

gach student has taken his or-her .own
_ temperature, ask the student to write it__
down. Then ask the student to tell you -
-, the temperature. Does the written

" answer agree with the oral answer, and .
do both answers agree with the thermometer? - -

- *

H >
.

- ~

B

AN

‘ i THE CENTER FO.’«! VOCATIONAL EDUCATION

IToxt Provided by ERI

R N ° ’ ’ . <
‘ N A \ -~ Student :
< TR . : Workbook Materials

3 ZQ"’ ) . Comment Page' - Needed J

i Act1v1ty 39 FEVER . .;;7 "s5 - e

S Er%her maRe or: obtaln a demonstratlon ' Demonstratlon

<€CeIsius clinical thermometer.” Follow . i B Celsius -
‘ﬁthe design of the clinical thermometers - : clinical
you will be using in Activity 40. Take thermometer. p
.time to show.how to-read degrees in BT
tgnths then glve the students as many - .
experiences in reading and writing' degf%es T
\as are needed ‘to develon mastery. CEa,
BODY TEMP - : 55 e

Several-Célsius
clinical
thermometers
one for ecach
student, if
possible:

Bottle of .
‘Tubbing«
alcohol. . ‘

Cotton balls. -,
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. LEVEL II .. ' co L

R " RESOURCES AND MATERIALS . ®
°, . ) L . 4 > - )
-/ E RN .

> . N

14

~

1.. Make-a-Motre Packs: A roll of metre strips of heavy paper in varliety of -<olors.
Roll is $3.50 for 100 strips. Pads of, decimetre strips and centimetre Qtrlps»
which may be cut,apart and pasted or stapled té make a calibrated metre stick.
Pads are approximately 70¢ and contain enough for .30 students.

Available: Metric Supply interna&ional ) T . ) « °
. 1906 Main Street - 0
" cedar Falls, IA- 50613, :

- -

— " Improvised Material: Light weight «ardboard or nonwoven fabrrf: such as [»llon
cut into metre size strips. Draw in decimetre div131on5 with ballpoint per.

2. Butterick PublishithWall Chart: “Figure It In’Metrics"l@n excellent chart for
developing an understanding of metric clothing sizes. Cost for wall chart
measuring 85 x 55 cm and showing 12 figure types is.approximately $2.00,

-

N ¥
3 e

AQailaEle: Bhtt;rick Publishing Co. . - —

P. O. Box 1945 - . . o : -

.Altoona, PA 16603 ’

3. Balance Scale! Gram size available 1n a range of prices. Least tostly 1s
Ohaus, Model 1200 School Balance Scale. Cost approximately $17.50.

\

.

\

%

"Available:,"Ohaus Scale Cbrp: . : ‘ - . _
29 Hanover Road oo o R é;‘ .
Florham Park, NJ 07932 . ke .

3

Improvised Material: A kitchen scale may‘be recalibrated to meas ‘re metrically.

An 1mprovised balance scale can be constructed as follows—- ?

-Materials--a metre stick (thin wood), fish line or strong string, small .
—_— H . ° : ’ : 214
plastic containers like butter containexs, and largé paper clip. &_ .
- . e : . . ' et ; -

v

, Holes®can be madc® in the metre stick with & Arill or small screwdriver.
The holes at end <hould be near the bottom. Use large paper clips, which
" are bent open,ito provide hobks From which plastic containers may be hung.
A loop of string in the center may be used to suspend the balance scale.
Bring scale ifnto balance by adding clay or plastxy to the containere.
?

LA

Tg make weights, a square sugar cube 1s 1 gram, a rectangular one 1s 5 grams.
Use clay balls or water to "make™ weights needed.

R - 1 . o

. .
. , .
. A . . ' . .
- o i . ~
. M y s A , s 3
| THE CENTER FOR VOCATIONAL EDUCATION --24-- e
RIC LoeATe! - 93 . ,
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"~ oOhaus (Ohaus Part No.

-

Celsius Demonstration Thermomet®r:

~

"available: Ohaus Scale Corp.
. - 29 Hanovér Road -

Florham Park NJ ’07932

Improvised Material:

»

BN

80570) or Dick Blick (Catalog No.

Can be purchased for approximately $6.75 fromm
88287) . )

Dick Blick
Rox 1267
’ Galegburg,

<

IL 61401

:

‘ An improvised Célsius demonstration ‘thermometer «an be
ponstructed as follows:

o

Materlalq--one Qheet of white posteér board 75 cm x 100 cm, a piecc of rcd -
ribbon and a pxece of white ribbon each meaqurlng 2 cm x 95 cm, qlue, black '

-
.

<

i o R
2

felt tip marker,

o

red felt tip.marker, knife or razor blade, metre stick, .

*-

o,

penc;l.

\

’

Cut the sheet of poster,
board 'in half so.that
each-half measures about. _.
37.5 cm x 100 -cm. About

5 cm from the middle -of,
the top of the board cut

*a slot about 2.5 cm x

“0.2 cm. Cut another slot
this same size about 5 cm
from the ‘middle df the
bottom. Your board should
now look something z}lke
thé Drawing 1 here:

.

with the red felt tiﬁ‘marker

draw and celor in' a circle be-

low the bottom slot. With a
penc1l lightly mark point A-

‘ about 1 cm to the left of the

top slot, Point B 1 cm to the
left of the bottom slot;

point C 1 cm to -the right of -

the top slot; and point D d
-em to the right of the bot-
tom slot. Draw a line from
A to B and a line from C to
D (see Drawing 1). .. o,

[

s

) /b\ __*____~__1r¢F:=!===1 ~§— ~53' )
- _?._ . . T e .
. .

i - 7
..J & i . 3

. f it ;

. ¥ T .’~ )

‘B S e - '—o ‘t’ "*---T D

Drawing 1
v X

o' i

--25--239

e
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s ) . 5 .
. .
e xaeci

’

r o
4 ! .

Usirq your

of ‘these two lines okf in centi-
metres. Cobnnect!the |marks that , - . . ES 4}<5
are opposité\eacﬁ other. Your ‘ '
pcster board should now look liké =~

*<Drawing 2. f;)abel -‘:hekbottom mark ' 33,
' -40. Count™up 10 marks and label :
i this mark -30. Continue counting : ) ) £6
10 marks and labeling:| -20, -10, Foooo, : , D -
-0, 10, 20, 30, 40, and|50. Glue " éLCJJ ’ .
. one end of the red ribbon to one N .
end of .the white ribbon!\ - You now e_ - d
\ ?E@ D)

have one ‘ribbon--red onione énd .
.and white on the othet.\ After
the glte has dried, insert the
" ribbon into one of\the slots, pull
one.end of the ribbon th?puqh and
‘insert the end into the other slot.
. Join and glue the. two end§ of the
ribbon. Hold the poster board up-
.right and arranae the ribbon so -
that the red part of the ribbon - ) y
. comes through the bottom slot. : - . .
*  -You now have a demonstration . .
Celsius thermometer. . By $liding .
the ribbon up and down yoy can ’
get different temperature |set-
tinbs. _ . N

<

N20% N

| L

Drawing 2.

: Vo
Clindical Celsius Demonstration Thermometer: This is an imprqviéedvthgrmometerg
The materials and the direttions will be thé same as for the Celsius Demonstration
. Thermometer as described i the| previous part, #4. If you made that thermometer),
' then use the other half of|the poster board for, this-thermometer. .If hot, then
you will need a piece of pgster board 37.5 cm x 160 cm. Cut the.slots 10 cm from
the top and bottom instead\of thg 5 cm that was used in #4., The bottom rcading
ar the thermometer should be 34, Count up ten spaces and label this line 35.
Keep countihg ten lines an xlabe&ing 36, 37, 38, 39, 40, 41, and 42, 'Insort
. the ribbon and use, as in the other demonétratipn._ Rememier, however, that
on this thermometer each mark indicates 0.1°€ (png-tenth of a degree Celsius).

5.

A 4 P’ o

- ~

< -
€or . - - .o

TION

v . , . .
- ’f - ook o [ [ - S e e ot e oo ~ - e

' ‘ . - ' ) :
fmetre‘stﬁkk,'mark each : - —— i L

b —
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Nerthcutf Norvell W. ADULT FUNCTIONAL COMPETENCY: A SUMMARY, Ad..t.Parformance
« Level Project Staff, bBivision of Extens1on, The University of Texas .at Austin,
Austln, Texas January, 1973 25 p. $2 00

Order from: Adult Performance Level Progect
. . . 202 Extension. Buildirng .
. The. University of.Texas at Austin . |
Austin, Texas 78712

o, =
.3 .

o Py 2 r ‘ s
’

Paqe, Chestef H.; Vigoureux, Paul. THE INTVRNATIONAL SYSTEM -OF UNITS (SI) U. S.
Deépartment of CommErce, National Bhreau of Staﬂdards, Washinaton, D C.
330, July 1974, 49 p. 65 cents. . -

3

Special Publlcat10q

> . - "
N %, -

W . |3 . . °
" Order-fron: Superinﬁendent of Documents, ' ’ . °
: e . U. S: Government Printina Office,
Washingtof, D.C. 20402 . ‘ ‘
.- SD Cataloa Mo. €13.10:330/3 ‘ . T
-~ " 4 - . - e . < <
. ' , N . ol

[~ v

‘ﬁeirinq, Steven P. LET'S MEASURE METRIC. A Teacher s Introduction to Metric “Measure- ~
- " ment. ,Ohio Department of Educatlon Columbus, Ohio. 1975, 80 p. * - . . »

1
o . . . .
% R . - . . i
|
J
’ |

Order from:' The Ohio Department of Education

T . D1v151on of Educa*lonal Redesjgn and -Renewal

A Room 1004, €5 South Front Street T _ . <
g Columbus, Ohio 43215 . : A " :

De Simone, Baniel V. A METRIC AMERICA: A DECISION wHOSE,TIHF HAS COME.
of Standards, Washington, D.C. 1971, 170 p. $2.50
NBS Special Publication 345 °

National Bureau
SD €ataloaq lMo. C13.10:345 Series:

<
' ~ - -

|
1
-Order from: -Superintendent of Documents . . . .
] U. S. Government Printing Office : ! ’ A
‘ Washihaton, D.C. 20402 ¢

- -y
" ” N N .

%

" Also from: ERIC/ED 055 884

N £

K

- ¢

/' , ’ . s ’ i . " |

g o | THE CENTER FOR VOCATIONAL EDUCATION ~ - - =27 -3.1 - - ' 1
. EK : . ;
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“LEVEL 11~

-

o
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I

"Order From:

v

-

3
EDUCATION.

Order from:

Pt

METRIC EDITORIAL CUIDE.
Washlnqton, D.C.

) . METRIC EDUCATION:

Kenny Road, Columbus, Ohio 43210.

'SECOND EDITION.
July'197s 13 p. $1.50°

American Natlonal Metric Council .
N.W. i

1625 Massachusetts Avenue,
Washington, D.C. 20036 ;

> -

5

-

American

L

-

AN ANNOTATED’BIELIOGRAPHY FOR VOCATIONAL TECHNICAL AND ADULT

The Center for Vocational Educatlon, The Ohio State Unlver51ty, 1960

0

Product Utilization

December, 1974, 210p.

. $10.00

The Center for. Vocational Educatlon

1960 Kenny Road .

_ o S, P

-0 . Columbus, Ohio 43210 ) . T
- 2? ., A
X Also fxom: ERIC/ED'115 953
g i v o :
. . . . . ‘
Cooéer, Gloria S. ;" Magisos, Joel H., and others. METRIC-EDUCATION. A POSITION PAPER
FOR VOCATIONAL, TECHNICAL AND ADULT EDUCATION., The Center for Vocational Education, )
The Ohio State University, Columbus, Ohio. 1975, 46 p. $3.00 "
" Order -from: Product Utilization .
i The Center for. Vocatlonal Education S
1960 Kenny Road .
- Columbus, Ohlo 43210 !
Also from: ERIC/ED 112 064 - . P PR
L L - . . . 5 ) _ T
:’ . SOME REFERENCES ON METRIC INFORMATION. U. S. Department of Commerce, Nat tonal Bureau
of Standards, Washington, D.C. Special Publication- 389, Décember 1973, 8 p.
CODEN: XNBSAV Library of Congress Catalog Card Number: 73—500244., 25 cents -
Order from:~ Superintendent of Documents, . P o s :‘&
: U. S. Government Printing Office, - : ‘ PR
Washington, D.C.,’ 20402 - - ! ’
. . SD Catalog No. C13.10:389: . .. . .
3 Stock No.: 0303-01219 .
. < .
e Also from: ERIC/ED 090 025 ) N
! - | P
) Q ’ . ' o
F MC THE CENTER FOR VOCATIONAL EDUCATION --28-- 8 2 ; T
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ca ' . USE OF STUDENT TEST BOOKLETS

3

. - Y N
. The STUDENT TEST BOOKLETS can be used.to evaluate
how well your students are able,to meet the objectives
"-for these matétials. The tests in. this INSTRUCTOR'S
.~ GUIDE can be used ‘as masters’ fox dupllcatlng addltlonal»
copies.

There are two forms of the-test. Form 1 can be

used to evaluat®@ ta student's prcgress. Studenfis who ™~ . &
"+ donot get at least 20 of the 25 questions correct may ' '
. benefit from repeating parts of the LEVEL II materials.
ST . After a*student has restud;ed the materials, Form- -2 of v
T .. the test can be used. Answers and a list of materials
needed for each form are glven on tHe page immediately
following each form. -

L)
. _ ) ’ .
L3 N ¥ ) ' :
3 . - v
%
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: b . . . . . d ° > ,
. . STUDENT TEST BOOKLET c L ‘
5 : ‘ . $ ,
b 9 N - . # = \‘) ) . ~., - P
fof : : - .
’ . METRICS FOR GOOD MEASURE L -
‘ : $ KS ' ’ ., L. [} \' N . o B u::
) a LEVEL II ’ oL , I
. ¥ > s ¢LA , & e
o ) . N . ’ R .
- Directions - o I I ’ ‘ T
. 4}‘- T

>

This test has 25 questlons. Read each questlon carefully. There are
< . three kinds of questlons on this test. ’

“ 7
> 4

~

Sc ,l"‘z:‘

One type of question is a multiple—choice questlon. Read each of the
y -possible answers below the question. Pick the number of.the answer you think ™

/.. is best, Write the number of tnis answer in the blank in the questdion. L
) Examgle: , o , "‘_ L ‘ oo . I
S . 3%;- 0. There are(i?) metres in one kilometre: i e ‘ ) “7~d _ 3
. (l) IO o ’ :‘_ o, - '\ . ’ T , ‘ N
“(2) 100 .. R
’ S (3 1 000. ’ P ' ° . . )
) - 04) 10 000 . B - S ’
T There are l 009.metres in one kilometre. sThe correct answer is number L s
(})fﬂ So, _the number (3). is‘written in--the blank. T - Co
. P 4 ’;>~ . . )
e A second type of quedtion asks you to £ill #n the biank. You are to put A
.what you think is the correct answer in the blank. | - T R L
;;‘ o The thlrd type of. question also asks you to fill in the blank But, before “

. you ffll in the blank you have to measure .

table. Each object on the resource tahle has been given a letter.- Make sure .o
you measure the correct object.  If you\do not see it someoné else may be. . . -
-measuring it. Please wait until they ar through then measure the obJect -and - P

an object that is on the’ resource

write your ansver in the blank. e o o
N >
o ) Y ) .(‘; ’ . 0 . ’ ' -
. PSS ‘r"l‘»:j [ PN . . N .
. s . AR
- i RO ¢ R - ,3:9‘,\» w ,';;}‘
. N
k3
.
~ “ t
. .. . . I or
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" 369 . .

A miliime;re is about the size of

..
P

(1) *the Ehibkngss of a paper N
c¢lip wire.,

the top of a card ;ablg.

a bathroom scale.

"the lergth of your- llttle
finger ‘ :

)
(3.

.

A box has a mass of 57 kilogram;.;
Using metric symbols, this can
also’be written as 57°___ .

v -
° , ~ o >

o

Measure the length-of the resource
table, 1t is '~ metres long.
-~ h . LA = ’ |

o

How much. salt is in this spooif?

% measure,sthat i;_tﬂe same as

43 litres is .

(1) 0.043mi . o
(2) 4300 ml. < -

(3) 43 000 mi

4

(4)° 0.43 mL

kY - ' N

5
A O T . e

- The distance between New York Clty

and Boston.is about, 369 kllpmetres.

"If. you write this 'using the symbol

for kilometreés 'you would write

. - .‘ * Id
/s “ ' -
The tetfiperature shown ,on this
thetmometer is s . “
. . N @, ’

. ’. . y - , A ] “ ’
"\) I' 'I'HF CENTER FOR VOCATIONAL EDUCATION
| o’ v “ N .

- cm long:,‘

This toothhrush is

[}

--32--

13. -

15.

“oK.

N
3""1 l -tls 7 & o9

1

10

On the resource table is block D.

- ESTIMATE its mas$s in kilograms.

kg. +
. 4
On-the resource table is a red e
cardboard square, B. ESTIMATE __

the length of oné side.of this

square 1n centimetres. - ,cm

4 >

If you use the symbol.for
mlllllltres 28 millilitres ¢an

be wrlttei/js 28 . .

mm long.

This needle ‘is.

The area of this rectangle is g,

?rv ”
m? ; Lt
“{Sm ,
L ——8m | _—
Lo . ) Y
On'the resource table 1s a ball
Its mass is e A
1f you use metric Symbols 47
‘millimetres .can also be written
.as 47 - ,Q
N “3
14




- 16.°

\
'\\o

Q

* On the.resource ‘table is a can,"

20, .

. 'RJ!Z*“/ N .
- Fl ..

JArunr Provide ic

g : .

The temperature shown on this’
thermometer is °C. ;

:

s
(o]
O
Bg &

°@ﬂWTmpmmm

W
a

17.\ Using metric symbols, 273 square

metres can.also be written as
273 ‘ .
Y . ,
[PV T

\‘\

G.-—Measure its capacity.

It'is
~millilitres. !

Thé area of the floor of the house
in this picture is ’

ep

r

A measure _that is the same as
934 kilograms is

'“(!3 0.934 g
(2)

2) 934 000 g
(3) 9.3 g \
(4) 93 400 g. _ .

THE CENTER FOR VOCATIONAL EDUCATION

pre

23. A square metre is about the 'size
'f : . *
wo .
(1) a card table top. :
(2) * your -thumbnail.
(3) the floor »f the classroom.
. (4) a 257 coin (quarter). ’
& ’ .'}. )P
24. A metre is about ’ )

25.

7-35-36

Form L - .

¢

21. On the resource table is_a.can, )
C. ESTIMATE how many litres a
can C willk hold. A
- SN
; 22.” How much water is in this cup? L

¢+

ml .

- g
80
o ©

C'i“”l
\

-3
(=]
(=4

(e
[=4
[=1

g

- HI,IH!'IIII}H

!
KI

-

(1) . the distance you'can walk e
in 12 minutes ; o
the width.of a brick. '
the height of the ceiling
of this .room. . -

the height of a dqorknob oo
from-the floor. '

N

~
¥

Measure the\ysmpcrnture of the
liquid in can It is
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_ MATERIALS NEEDED - . a . Form 1
Exércise Letter / A\ A
number - - designation ’ - Descrlgtlon B f
9 v D B],/ ck 0f wood<-37 mm x 86 mwm'x 475 mn L
' ) . | . Lt » : o
A 10 ' B La}irge red cardboard: square 23 cp on each s:Lde o
: ) . I ':‘r
_ 1l K Solid “cubber ball——somethmg like a "Super Ball" T
) . o T c, . T
18 G Liargé empty frozen orange juice. can .
: L ‘ Lo oo .~ o0
21 o Small empty coffee can ° S g -
- - : . Ty
.- - 25-. N Any size can," e.g. a soup can (t:his is used only for hold—
- - B : :mg water) e . e
, a8WERS - o : : ST - Lo
- .t . . Cos .
. 1. () L e .14. - Ansyer depends on mass of ball gsed‘ -,
T2 kg AR 15. .mm K
: 3. Answer depends .on len'gt:h of table - 16. J16 ' N :
used Y . . '
; . N LT w? ‘ .
. 4, 5 ml -, v . . ‘
- . . 18. Answe,;: depends on size of can use& ~
50 N (3): . . : v 0
. - > 19. 38 m2 - )
. 6. km oo
Coo - 20. (2) T
7. 20°C ° . - M h
S ) ~ ) _ 21, Answer depends on size of “Ean used-- -
v 8.~ 9 : 1 . * allow 25% error in estimates A
> T
9. _ Answer depends on density of block  22. 450" < . T
I ; used--allow 25% error in estimates . P =T -
z X . . . 23. (1) . » - .
"'10.  23--accept answers from_ 18 cm to - . . _ .. ' g
28§ cm 24, *(4), ' ) S
Y . @ . N 7 . & .
117 ml o - 25. Answer dependA temperature of - .
. ’ . v water used ce . . -
; . Viz. 47 o e . ’. et . . T
13. 40 , - T . ‘ -
e . - I - > oo R . Vs
o i o : ’ ’ ‘ . X N . ° @
P ——7;0—— ‘~ ,3}\ \f . R v ) . - . .
Ve e%cemsn FOR VOCATIONAL EDUCATION . ‘:_._\3,4-- L -
“E . | . , . ' ‘ 37 .\\‘ : N
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[

METRICS FOR GOOD MEASURE -

o

. . e ) 7 P

= S . ' LEVEL IT - -, ' .

“

v , . . e

Directions

’ 3 ) - .
ot ‘~This test, has 25 questions. Read each question carefully. There are

three kinds of questions on this test. . A
M N d . * * » [ TR—
¢ g ¥

One type of question is a mult;iple-choice question; Read each of the
possible answers below the question. Pick the number of the answer you think
« 1is best. Write the number of this answer in the blank in the question.
: . I S S N

" . . . .0 N - ) s ’ PR
. . Example: . * . )
0. There are §32 metres in one kilometre..

< »

S e L ‘ (1) 10 Lo g ¢ : V
S " (2) w00 IR e -y
s .o e . (3) 1 000 T ) : : ‘
- o (4) 10 000 : K

<«

“- ¢ There are 1 000 metres in one kilometre. The correct answer is number
e<3)’ xS0, the number (3)'is written in the blank. ‘ )

\\

] i —————

—

'iA~secondbpxpe,Qﬁpquégtion‘asks you to fill in the blank. You are to put -

: whas you think is the correct answer in the blank.- Ces - I g o

ki ' . The third type of question also asks you to fill id tﬁé blank. . Bht, before

_you fill in ‘the blank you have to measure an object that is on the resource CoL
«#  table. Each object on the resource table lias been given a letter. Make, sure °.

you meagure the correct opj’éct, If you do not see if someone clse n?ay pe - R
measuring it, Please wait until they.dre throygh; tﬁen,me'asure the object amd . )

" write your answer in the blank.’ <ot 2 .o

~

’

’, - .
: » - R . R . s

iy w3
A - . i _,\.f. - - . .

.
- - TS ‘ !

.
3 . K4

- LY * , &

— . . ) . . ] . * ) N
B TC:?:EN:".@'_‘",OR VOCATIONAL EDUCATION = --35-- 3 8 Lo ) v
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2.
a 2
2 _
.-
3.
4.
I
Fad
. 5.
N
:
A 3
6.
[
T
' y
-
5 7I~

ERIC

e

o)
(2)
(3
(4)

metre is about - .
\\\ ‘)' _ - _’\
the \{id;h of 4, -

fingernail., ~ __

the cyickness of a dimewy

the capacity of a spoon.

the length of thi§ room. ~

'
s

A xOck has a mass of 128

8.

. Thig

nail is > cm long.

[/K/ﬂmww ,.hi\-s'

On th'ros(&«-‘cc tdble is a
box, . ESTIMATE its mass

grams.  Using metric symbols, . , in grams. g,
this: can also be_written : T
as 128, . .
B ‘_... v .10, On-the resource table is a O
. yeltlow cardboard square, M.
On ‘the resource table is = : . ESTIMATE thé length of one -
block A. . Measure the length , . side af this squire .in
_of this 'block Tt is * millimetres, . mm )
millimetres long. Py
v Lo b -
- ‘ . . .
How muc}‘n salt is in this - I, 1If you use_the symtol for ___ __'. _
_spoon? et P ST T T Uil iTitres, 28 millilitres.
- can be written as 28 . .
;L2: This pencil is mm long. !
A meagure that is the same J>
as 52/ ml is — . - (—(« «t — - -
(l) 52 GOO litres r,l l l l l ]mqn l , ] l .L l J ] l ] .
(2) {5 200 Iicres . . E Q.
(3) [0.052.litre 2 3 4 " 6 7 '8
{4) [0.52 litre~ 3. The area of- this rectangle. is
- ) r:l - . R 'An"' ’ ’ .. P -
. o 3 .
The distance between New York City o - - - .
and.Boston is about 369 kilometres. . ’ _]' '
If you write this using the symbol - ,
for kilometres you would write . . 5m . B
369 . . 0 . _ —J:
—O—T—_— [ . .
. . :
_ . LS ~ ]
S : : N * 8 m——] ﬁ
The temperature’ shown on thig . — ‘ L e 4
thermometer is . ! <. 14,7 On the résouree table is a ) .
o — } . ] _ brick, J. Its _masi: is;'_' - .
) : . . . N
30 -, ® o .
igm — 15, If .yotr use -metric symbols,
0 . ; 47 mllnmetrc.s can also be
o _. o written ak 47 __ .
0 . ! B . 'R : ) . ., ) e °
L] . 2 —
THE cmtea FOR vocm'omu EDUCAVION --36-~- » o ’ R
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16. . The tefnperntx.nre shown “‘: this 21, On the desotiree table is a cardy, -
thermometer is._____ "C. P ESTIMATE how_ mimy litres .
.. it holds. N
. 3 . e
‘ T LT : U |
. 22, How much water is in this cup? |
K z
» e
"'17. -Using metric symbols, 48 square : '
« Mmetres can also be written as
T, 48 0 7 . .
,——T—'—\—— - * [
. - . [N Tl
. - " < N ) -
18. On the\esourcg table is a P -
.can, F. Measure its capacity.. - ‘ ‘ k . ’
1t is lit res. s
19. The'area of the floor of the 23. A square metre is about the "
1 2 e, S ? . . ’ Py PN
T hodsein“this-pictureis—— - size of . .
, - . N\—M ——————te— e, ’
. T 3
! N . > (1) p card~tabie top. — '
. . - - (2). ,your thumbnail. -,
(3) the floor of the classroom. .
(4) a 25¢ coin (quarter). -
. * [
» -
M Y
. [
-~ ‘ ~
24. A metre is about . N
NN
(1), the distance you can .
2 walk in 12 minutes. ,
(2) the width of a brick.
s (3) the height of the
. ceiling 6f this room. .
(4) -the height.of a dnorknob A
from the t;lom‘,, . -
\ * . i\,\ ..'
‘ - 1% \ , 7;;. -
- . . i,
: . ) "-» 4 i
- N - . ~ L4 -~ M -3 e
20, A measure that is the same - "~ 25. Measure the temperature of / i
as 187 grams is - . ‘this room.. It is . . / -
" (1) 1877000 kg - ! - ©
, (2) 0.187 kg . % . « i
* ‘j,3)~1.87 kg .
.. (4) _ 18 700 *kg
- » . ) =
’ S ¢
t > .
- ] — ‘. « T
. . - * ' 1
Q M. 7 . N )
[ l C«'cm'rea FOR YOCATIONAL EDUCATION --3__7__40 . ‘
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"’ MATERIALS NEEDED . e Form 2 |
" Exercise Letténr . ‘ T,
) number desigrdtion R " Description * *
3 A . Block of wood--37 Ym x 86 mm x 475 mm .
e ‘. N . . . »“(’;‘ -
9 “H ¢ Small box that is not empty v
.10 M Yellow cardboard square 134 mm on each side ‘
. iy , ’ . N ‘ * B \.
*14 J Brick | - : - v .
© .18 F Large empty coffee can o ~
21 P . Can--different sizé from F (shquld also be.-different size
from C, G, and N used in Form 1) -
ANSWERS 4
1. (D - . N . 14. Ar)sewer depends on mass &j brick used
2. ¢ ‘ 15, f ' E
. ) . 2 ,
N 3. 475 mm--or whatever length of block 16. 6 \ ' .
"~ used : N
o 17.  m? P
4, 5 ml’ . ‘ - ~
) 18. Answer depends on size of. can used
- <
- 5: (3) ‘ . - N 4/
e 19. 36 m2 . . / ,
60 kx“ R “ . 'y
L /e
: : - 20. «(2) ‘ ,
7. 30°C . e
) B . . 21. Answer depends on 'size of ca}h used--
B. 6 . . allow 257 error in estimates
. - ) .o R
9. 'Answer depends on’ mass of box used-- '22. 450 / (’X
: allow 25% error in estimates . . . -// L,
. ' 23. (1) .o
t 10. 134--accept answerg from 100 mm . [‘
- Xo 168 mm, R 24. (&) T
. v : I3
. 11, ml n 25. Answer depends on te{np’erature of room
i3, 86 . ’
. 13, 40 ) ) .
. P . -
'Ivv i
’ © ; “ ! [
& R :.';"" )
f', oad
o : . o . ‘: . |
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